Much recent progress has been made concerning the probable existence of Odd Perfect Numbers, forming part of what has come to be known as Sylvester's Web Of Conditions [5]. This paper proves some results concerning certain properties of the sums of reciprocals of the factors of odd perfect numbers, or, in more technical terms, the properties of the subsums of σ−1(n). By this result, it also establishes strong bounds on the prime factors of odd perfect numbers using the number of distinct prime factors it may possess.
Introduction
Euclid himself, in book IX of his magnum opus, The Elements, stated and proved a method for finding even perfect numbers. Many hundred years later, Euler proved that this method found all even perfect numbers, though his method said nothing about the odd kind. The earliest references to the Odd Perfect Number Quandary (the problem of proving the existence/non-existence of odd perfect numbers) can be found in the mathematical letters between Fr. Marin Mersenne and Rene Descartes in 1638, in which Descartes proposed that these elusive entities might, indeed, exist.
Generations of mathematicians, amateur or professional, have attacked this problem [5] .
The Eulerian Form: The Eulerian Form [8] of odd perfect numbers (referred to as EF throughout the paper) comprises, arguably, the most important contribution to Sylvester's Web Of Conditions, due to Euler. It states that if a number n is an odd perfect number (OPN), then n is of the form n = p b q 1 2a1 q 2 2a2 . . . q r 2ar where p, q 1 , q 2 , . . . q r are prime, and p ≡ b ≡ 1 (mod 4).
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The paper is organised as follows:
As a preliminary, we prove a well-known result concerning σ −1 (n) (the sum of the reciprocals of the factors of n).
We establish, in Theorem 3.1., stringent bounds on the reciprocal factor sum of an OPN, irrespective of the exponents of the primes in its prime factorisation.
In Theorem 3.2., we establish an upper bound on the prime factors of n, using the previous theorem and the number of distinct prime factors of the OPN. We provide tables of these upper bounds.
A Preliminary
All through the paper, n is an OPN and p a prime. We first, for the sake of completeness, give proof of a well-known result:
where h p is the degree of p in the prime factorisation of n.
Proof of (2.1). We know, from the definition of odd perfect numbers, that σ(n) = p|n hp k=0 p k = 2n, where σ(n) is the divisor sum. Hence
We use this result in the main section of this paper.
Main results
We start by proving bounds for p|n α i=0 p −i for a predetermined α.
for a positive integer α ≤ h p ∀p (where ζ(s) is the Riemann Zeta Function).
Proof. We have observed above,
And α ≤ h p . But we know, from the EF, that every exponent (the h p s), is even other than the first.
So the final product in (3.3) does not have α = h p for all p.
Also, since α = 1 works (h p obviously ≥ 1), we have 8 3ζ(2) = 16
Remark 3.1.. Note, however, that Following the proof of Theorem 3.1., and isolating the first prime, q, in the first line, we have
The upperbound, 2, holds since the product still cannot have α = h p ∀p, since all the even exponents cannot be 2 [10] . And the other case is simply α = 2, i.e.,
This provides an efficient, though not optimal method for proving a number is NOT an OPN, since one does not need to know the exponents of the primes (thus not needing a complete factorisation).
These two cases also make evident why all three of 3,5 and 7 cannot divide an OPN.
Theorem 3.2.. If n is an OPN and ω(n) = m is the number of distinct prime factors of n, then there exist primes p I1 , p I2 and p I3 such that the first, second and third prime factors are less than the respective p I k s, where the p I k s can be determined, given m, (p r is the r th prime).
Proof. Let n (arbitrary odd perfect number) be written as,
We rewrite the product from Theorem (3.1.) as
and define
It is evident that ρ
i1 ≥ the product of (3.8). But note that
Therefore, 
